Hybrid treatment of common carotid artery occlusion with ring-stripper endarterectomy plus stenting  by Pintér, László et al.
Hybrid treatment of common carotid artery
occlusion with ring-stripper endarterectomy plus
stenting
László Pintér, MD, Catherine Cagiannos, MD, Chris N. Bakoyiannis, MD, and Ralf Kolvenbach, MD,
PhD, Düsseldorf, Germany
Symptomatic occlusion of the common carotid artery with preserved circulation in the internal carotid artery is an
uncommon occurrence. We describe a hybrid technique whereby a patient was treated with eversion carotid bifurcation
endarterectomy, fluoroscopically guided retrograde ring-stripper common carotid endarterectomy, and stenting of
residual stenosis in the disobliterated artery. Successful recanalization was achieved without adverse anatomic or
neurologic sequelae. The patient remains asymptomatic with a radiographically patent reconstruction at 1 year. This
combination of endovascular and open surgery enables the surgeon to address long occlusions of the common carotid
arteries with control of the distal and proximal endarterectomy margins and obviates the need for general anesthesia or
sternotomy. (J Vasc Surg 2007;46:135-9.)Symptomatic occlusion of the common carotid ar-
tery (CCA) with preservation of the circulation in the
internal carotid artery (ICA) is an uncommon occur-
rence. The symptoms are comparable with ICA occlusive
disease. The treatment options consist of anatomic and
extra-anatomic bypass procedures as well as open or
semiclosed retrograde thromboendarterectomy. We re-
port the first hybrid technique, to our knowledge, for
this type of carotid pathology: an endarterectomy of the
ICA and a retrograde thromboendarterectomy of the
CCA using a ring-stripper combined with intraoperative
stenting of the intimal flap at the origin of the right CCA.
CASE REPORT
A 60-year-old woman was admitted to our service with epi-
sodes of right-sided amaurosis fugax. She had a history of lifestyle-
limiting intermittent claudication involving both legs, with known
segmental occlusions of both below knee popliteal arteries that had
necessitated use of bilateral saphenous veins for bypass procedures.
She had hypertension, hypercholesterolemia, and angina pectoris,
and smoked 1 pack/day.
A duplex scan of the extracranial supra-aortic arteries revealed an
occlusion of the right CCA and a patent but stenotic ipsilateral ICA.
The discrepancy between the duplex anatomy and clinical findings
prompted us to perform preoperative diagnostic angiography. The
angiogram confirmed occlusion of the right CCA with a cul-de-sac
(nipple) at the origin, as well as retrograde filling of the ICA by
branches of the superior and inferior thyroid arteries (Fig 1, A).
Description of the procedure. An open and endovascular
hybrid procedure was planned to recanalize the CCA and ICA. The
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recanalization a possibility, but the length of right CCA occlusion
made us skeptical that guidewire traversal could be accomplished
from the transfemoral route alone. We were also concerned that
proceeding without control of the ICA would result in cerebral
embolization. The primary operator had experience with remote
superficial femoral artery endarterectomy using the ring-stripper
and elected to perform this procedure to disobliterate the proximal
segment of the right CCA.
The patient was a poor candidate for general anesthesia be-
cause of coronary artery and chronic obstructive pulmonary dis-
ease. Because of the lack of saphenous veins, we would have been
forced to use a prosthetic to bypass her subclavian artery to the
endarterectomized carotid bifurcation. We wanted to avoid use of
prosthetic if at all possible because she was subject to frequent
upper respiratory tract infections.
The patient was positioned supine on an angiography-
compatible operating room table. The right groin and the right
side of the neck were prepared and draped in the usual fashion. A
regional cervical block was used in the neck. The right carotid
bifurcation was exposed by a retrojugular approach through an
oblique skin incision along the anterior border of the sternoclei-
domastoid muscle.1
Heparin (5000U) was administered systemically and the right
ICA was cross-clamped. No neurologic symptoms developed, and
we proceeded with ICA endarterectomy. Afterwards, the incision
we had made for the endarterectomy of the right ICA was used to
establish a retrograde dissection plane in the media of the right
CCA.
Local anesthesia was administered in the right groin. A pigtail
catheter was introduced through a 5F sheath placed in the right
common femoral artery, and arch aortography was performed. A
vertebral catheter was advanced from the groin, through the
brachiocephalic trunk, and into the nipple at the origin of the
occluded right CCA. Road map angiography was performed to
help identify the origin of the right subclavian artery.
Under fluoroscopic guidance, we used a ring-stripper and the
landmarks from the roadmap to perform a retrograde (remote)
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origin of the occluded proximal right CCA. The landmarks estab-
lished by the roadmap and the presence of the vertebral catheter in
the nipple at the origin of the right CCA enabled us to precisely
identify and protect the right subclavian artery. This stopped us
from pushing the ring-stripper too far proximally and causing a
dissection in the aortic arch or the subclavian artery (Fig 1, B).
The intima-media cylinder created by the ring-stripper was
removed, and a 0.035-inch Glidewire (Terumo Medical Corp,
Tokyo, Japan) was introduced through the vertebral catheter from
the groin into the lumen of the recanalized CCA. An 8F sheath was
then advanced retrograde over the wire, now seen coming out the
CCA from the neck incision.
Despite the treatment with the ring-stripper, the right CCA
was still stenotic at the origin and had a dissection flap. We
advanced the guidewire from the femoral access because by doing
so we believed this decreased the risk of engaging the residual
intimal flap and decreased the risk of propagating the dissection. A
new roadmap was performed using the sheath in the neck, and an
8 24 mm Express Vascular LD premounted balloon-expandable
stent (Boston Scientific, Natick, Mass) was deployed to address the
remaining pathology at the origin of the right CCA. The carotid
sheath was removed and the arteriotomy was closed with a bovine
pericardial patch.
A final angiogram obtained through a pigtail catheter intro-
duced through the groin verified an excellent result without any
residual stenosis or dissection in the treated arterial tree (Fig 2).
The neck incision was closed in the usual fashion, and the arterial
puncture in the groin was closed with an AngioSeal Vascular
closure device (St. Jude Medical, St Paul, Minn).
The patient tolerated the procedure well and remained neu-
rologically intact, but postoperative atrial fibrillation developed
Fig 1. A, Preoperative arteriogram of the brachiocepha
of the right common carotid artery (CCA) (white arro
arteries (thick black arrow), and the patent but stenotic
thromboendarterectomy of the right CCA with a ring
vertebral catheter in the nipple at the origin of the right C
through the neck incision (black asterisk).that necessitated anticoagulation. She was discharged on postop-erative day 7 after achieving therapeutic levels of Coumadin (Bris-
tol-Myers Squibb, Princeton, NJ).
Computed tomographic angiography (CTA) performed at 1
year revealed that the disobliterated, stented right CCA and the
endarterectomized bifurcation were patent (Fig 3). To date, the
patient has not experienced further neurologic sequelae.
DISCUSSION
Symptomatic cerebrovascular disease from an occluded
proximal CCA with a reconstituted ipsilateral ICA is rare
but can occur with a prevalence of 1% to 5%.2-4 The
mechanism of the cerebrovascular symptomsmay be hemo-
dynamic or embolic. In early reports, the diagnosis of CCA
occlusion was made with angiography and, occasionally,
with blind exploration of the carotid bifurcation; however,
this approach was found to be insensitive (33% and 17%).4,5
As a result of advancements in noninvasive modalities such
as duplex ultrasonography, computed tomography, mag-
netic resonance imaging, and digital subtraction angiogra-
phy (DSA) with delayed views, the sensitivity of detecting
carotid stenosis preoperatively has improved dramatically
so that blind exploration is obsolete.5-7
One can improve blood flow to a reconstituted ICA distal
to an occluded CCA by recanalizing the CCA or by using
alternate sources of inflow. Axial (aortocarotid bypass) or
extra-anatomic procedures (subclavian–carotid bypass, carot-
id–carotid bypass, carotid–subclavian transposition) and vari-
ations in the performance of thromboendarterectomies are all
possibilities.8-12 Although extra-anatomic procedures have
excellent patency (90% at 5 years) and durability and avoid
the morbidity of median sternotomy, they are usually per-
nk and its branches shows the patent nipple at the origin
e collaterals between the superior and inferior thyroid
t carotid bifurcation (thin black arrow). B, Retrograde
per under fluoroscopic guidance. Note the tip of the
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general anesthesia and the possible need of prosthetic devices
and multiple incisions.9,12 These procedures can be per-
formed under regional anesthesia, but they require more
dissection than standard carotid artery endarterectomy (CEA)
and usually require longer or multiple incisions when bypass
or transposition are combined with CEA. Our patient had
cardiac, pulmonary, and infectious comorbidities that man-
dated avoidance of general anesthesia and prosthetic material
and thus prompted us to consider the performance of this
Fig 2. Completion angiogram shows the stented segme
thin arrows) and the site of the patch angioplasty at the
Fig 3. A computed tomography angiogram performed
carotid artery (thick white arrow) and patent carotid bifuuncommon reconstruction.The desire to avoid the need for intrathoracic and
extra-anatomic reconstructions has fostered the use of
transluminal angioplasty and primary stenting of the
supra-aortic vessels.13,14 Technical success rates of 92%
have been reported, and there are surgeons who are
combining carotid bifurcation endarterectomy with in-
traoperative dilation of proximal CCA stenosis to treat
these lesions in tandem.13-17 Grego et al15 treated 16
patients with CEA and retrograde angioplasty and stent-
ing for tandem lesions.15 The procedure was successful
he origin of the common carotid artery (area between the
id bifurcation (thick arrow).
ar postoperatively shows patent stent in right common
n (thin white arrow).nt at t1 yein 14, and there was no neurologic morbidity or mortal-
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were patent and patients were free of focal cerebrovascu-
lar symptoms.
We favor retrograde cervical stenting of a diseased
proximal CCA, either alone or in conjunction with bifur-
cation endarterectomy, because compared with femoral
access, the risk of cerebral embolization is avoided. This
endovascular technique, however, is limited by the inability
of the guidewire to cross tight stenoses or occlusive lesions,
especially when these comprise the entire length of the
CCA.13
Alternatively, flow to the ICA can be established by
thromboendarterectomy, which can be performed directly
by opening the entire length of the carotid occlusion, or
semiclosed by means of retrograde ring-stripper disoblit-
eration.13 This latter approach is usually blind and risks the
creation of a retrograde dissection into the aortic arch or
the right subclavian artery, with subsequent morbid or
possibly mortal consequences.
Use of retrograde ring-stripper endarterectomy of the
CCA was described by Aguiar et al.12 Patency of three
disobliterated CCAs was documented at 8 months, 4 years,
and 7 years. One patient had 50% to 70% stenosis but
remained asymptomatic. The authors were able to extract
the disobliterated core without using the Moll-ring cutter;
however, they cautioned that the procedure should only be
performed by operators who had experience with the ring-
stripper in other arterial territories to be familiar with the
appropriate level of resistance experienced by the instru-
ment in the subintimal plane. Retrograde ring-stripper
CEA can result in serious complications such as perfora-
tion, creation of dissections, and early restenosis.18,19 The
ability and equipment to manage these complications by
endovascular means are paramount.
Studies of remote ring-stripper endarterectomy in the
superficial femoral artery have reported recurrent stenosis
rates of 46% to 69% at 2 years.18 We believe that the
vascular territories supplied by the superficial femoral and
the carotid arteries are sufficiently different that extrapola-
tion of results between the two is not possible. The carotid
supplies the brain, a high-flow, low-resistance organ;
whereas, the superficial artery supplies thigh muscles and is
subjected to torsion, elongation, and foreshortening that
may predispose it to the formation of neointimal hyperpla-
sia and thus a higher prevalence of recurrent stenosis.
One advantage of retrograde open endarterectomy is
that it enables the surgeon to treat the occlusion of the
CCA through a relatively small neck incision and also
address the carotid bifurcation, which in most cases is also
diseased. To overcome the complications inherent to open
retrograde endarterectomy of the occluded CCA, we de-
cided to combine the open portion of the procedure with
fluoroscopically guided stenting for the residual stenosis at
the origin of the CCA. In this manner, we were able to
address the long CCA occlusion, which is usually not
crossed with an isolated percutaneous endovascular ap-
proach, and also treat the residual ostial stenosis without
need for sternotomy and at low risk of embolization.With remote cannulation of the supra-aortic trunks
through the transfemoral route, we were able to achieve
good visualization of the innominate bifurcation during
every phase of the operation. We were also able to control
the proximal margin of the endarterectomy and cannulate
the true lumen of the CCA at its origin, thus circumventing
retrograde dissection into the right subclavian artery. We
were able to extract the intima-media core that was disoblit-
erated with the ring-stripper without using the Moll-ring
cutter. We would have used this instrument if we could not
have extracted the core.
We strongly recommend that the operator have expe-
rience with the ring-stripper and the Moll-ring cutter in
other vascular territories before embarking on the use of
this technique in the carotid artery. We also stress that use
of this technique should only be attempted when sufficient
endovascular skill and equipment exist to address residual
intimal flaps and dissection.
In our opinion, the presence of a cul-de-sac at the
origin of the vessel being recanalized with the ring-stripper
increases the likelihood of success, but because no other
cases are described in the literature, this belief is not defin-
itive enough to preclude use of this technique when the
cul-de-sac is absent. This procedure was performed with
local and regional anesthesia and can be offered to high-risk
patients with excellent, continuous, cost-effective neuro-
monitoring.
CONCLUSION
To the best of our knowledge, this is the first hybrid
procedure reported for a long, total occlusion of the CCA
that combines use of ICA endarterectomy, use of retro-
grade ring-stripping of the CCA, and angioplasty and stent-
ing of residual pathology at the origin of the vessel. It
affords the surgeon control against distal emboli, angio-
graphic guidance during the retrograde thromboendarter-
ectomy performed with the ring-stripper, and facilitates
endovascular control of the proximal intrathoracic margin
of the endarterectomy. In this manner, retrograde dissec-
tion into the innominate bifurcation or the aortic arch is
minimized, and any residual stenosis from atherosclerosis
or flow limitations from resulting intimal flaps can be
stented with precision and low patient morbidity. This
technique increases the armamentarium with which the
surgeon can address long occlusions of the CCA in high-
risk patients. Long-term patency and durability need to be
established, but as mentioned, this may be difficult because
the scenario of a patent ICA distal to an occluded CCA is
uncommon, and few surgeons have been exposed to a large
volume of symptomatic patients.
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